Effect of antitranspirants on the germinating seeds of Sorghum vulgare L. by Pawar, Sunil Ganpatrao et al.
Asian Journal of Multidisciplinary Studies                                  ISSN: 2321-8819 (Online) 
Volume 2, Issue 9, September 2014                                   2348-7186 (Print)   
    Impact Factor: 0.923 
    
 
                                                                       Available online at www.ajms.co.in  174 
Effect of antitranspirants on the germinating seeds of Sorghum vulgare L. 
 
Pawar S.G.
*1
, Pawar S.S.
2
, Kamble V.M.
3 
1, 3
Department of Botany,  
2
Department of Zoology, Yashwantrao Mohite College, Erandwane, Pune. 
Bharati Vidyapeeth Deemed University, Pune (India) 
Abstract: The antitranspirants are helpful for controlling the transpiration rate and internal water 
balance. In Kolhapur and adjoining area most widely distributed improved indigenous rabbi 
variety of Sorghum is Maladandi-35-1 (M-35-1). This variety has been still popular throughout 
Maharashtra for water stress tolerance capacity. In the present investigation we have tried the 
effect of two antitranspirants viz. HICO 110 R and Abscisic Acid (ABA) on germination of 
Sorghum vulgare L. The lower concentration of HICO-110 R (1g/L) showed less inhibition of 
germination percentage. The root length is stimulated by HICO-110 R, while ABA exhibited 
inhibitory effect. The root/ shoot ratio represented histographically reveals gradual decline with 
the advancement of time (fig 3). ABA does not favour seedling growth, however HICO-110 R 
favour the seedling growth. Sorghum seed germination is reduced due to application of both 
HICO-110 R & ABA. The ABA showed more inhibitory action than that of HICO-110 R. 
Keywords: Indigenous, antitranspirant, transpiration, germination. 
Introduction: 
Every living organisms, during their life 
time has to live and face the environment in which 
they are living and modified themselves, with 
changing environment. Plants undergo many types 
of stresses such as drought, salinity, extreme 
temperature, air pollution, chemical interference, 
water stress etc.  This eventually causes adverse 
effects on the plant growth and productivity. 
Among all, water stress is widely studied and 
reported in physiological processes, productivity 
and yield of plants. India because of its varied 
climatic conditions and global environmental 
changes, prediction of rain is very uncertain and 
therefore water stress problem is increased all over 
India and also in Maharashtra. The efforts are being 
done for reducing plant transpiration and also 
alleviating the adverse effect of water imbalance on 
plant growth. 
 The antitranspirants are the chemicals for 
the purpose of retarding transpiration rate which 
controls the internal water balance (Kozlowski 
1968). The ß-napthoxyacetic acid, 8-
Hydroxyquinoline sulphate, 2-Chloro-4-
ethylamino-6-iso-propylamino 1, 3, 5-triazine, 
Phenyl mercuric acetate (PMA), Alkanylsuccinic 
acid, Decenyl succinic acid, Abscisic acid and 
Morphactin (MPA) are chemicals have been used 
by earlier workers as an antitranspirants. The effect 
of three long chain aliphatic alcohols on the 
biomass, total root length and shoot length was 
studied in Pennisetum polystachyan has been 
reported by Muthuchelian et al, (1990).   
Some chemicals like polyvinyl waxes or 
polyethylene and vinylacrylate which are polymers 
form a film over the surface of leaf and effectively 
blocks transpiration. Alcohols such as 
hexadecanols are also being used. Such chemicals 
prevent water vapors and also interfere with the 
gaseous exchange to certain extent and helps in 
reducing transpiration (Davenport et al 1972). 
Some chemicals cause partial closure of stomata by 
acting on guard cells only and eventually retard 
transpiration. Under natural conditions, the survival 
of plants under water scarcity mainly depends upon 
control of internal water balance (Kozlowski 1968). 
Plants have three basic means for controlling 
internal water deficits such as absorption, 
transpiration and internal redistribution of water. 
Plants controls water loss by stomatal regulation. 
Loss of water through cuticular transpiration is 
prevented in many plants by waxy coatings. 
Surface waxes of plants are complex mixture of 
long chain alkenes, alcohols, ketones, aldehydes, 
acetyls, esters and acids (Eglintio and Hamilton 
1967). The foregoing overview reveals results and 
views of earlier workers with regard to use of 
antitranspirants on various crops such as wheat, 
rice etc. but very little work e.g. Goyal et al,(1990), 
Katkade et al (1983), Patil et al (1983) etc. has 
been done on Sorghum vulgare.  In plant 
development, germination, emergence & 
establishment of seedling are vital processes. The 
normal process of seedling development is largely 
controlled by environmental factors and influences 
the development of adult plant. 
In Kolhapur & adjoining area most widely 
distributed improved indigenous rabbi variety is 
Maladandi-35-1 (M-35-1). This variety has been 
developed by selection method from local varieties 
of Sorghum by Agriculture research station, Mohol 
and released during 1934-38. This variety is still 
popular among all the varieties in the world as far 
as tolerance capacity for water stress is concerned. 
However, due to unpredictable rain fall, low 
availability of water and extreme temperature, this 
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variety is become badly affected. In view of the 
above, the sorghum variety M-35-1 is selected for 
present investigation.  
Material and method: 
Surface sterilized seeds (50) of sorghum 
variety M-35-1 were germinated in sterilized 
petridishes (9 cm in diameter) on Whatmann No. 1 
filter paper by following the method of Vora and 
Patel (1975). To provide optimum moisture level 
for germination, 15 ml distilled water was added to 
petridish and in such a way that the seeds remain 
half deepen in the water. The petridishes containing 
seeds were supplied with 15 ml HICO-110 R at 
concentration of 1 ml/ lit. water and aqueous 
Abscisic acid (ABA) at concentration of 10⁻4 M to 
get uniform results and to avoid large variations 
due to time and sunlight, 3 sets of petridishes each 
for control, HICO-110 R and ABA treatment were 
run simultaneously. 
After every 24 hours, the seeds were 
treated with fresh distilled water and aqueous 
HICO-110 R & ABA, so as to maintain previous 
water level. The seeds were germinated at room 
temperature (28 to 30ºC). The germination of seeds 
was observed for 96 hours at an interval of 24 
hours. The rate of germination, root and shoot 
length were measured and noted down. 
Result and discussions: 
Effect of HICO-110 R (a long chain fatty 
alcohol) and ABA on germination percentage of 
sorghum var. M-35-1 is recorded in Table-1. The 
results clearly show that Sorghum seed germination 
is reduced due to application of both HICO-110 R 
& ABA. The ABA showed more inhibitory action 
than that of HICO-110 R. Among the two 
concentrations of HICO-110R, the lower 
concentration (1g/L) showed less inhibition of 
germination percentage. The root length is 
stimulated by HICO-110 R while ABA exhibited 
inhibitory effect. The lower concentration of 
HICO-110 R (1g/L) showed more root length 
enhancement (fig 1). After germination, the effect 
of HICO-110 R, on development shoot is better and 
attains maximum shoot length up to 48 hours and 
there after no growth of shoot is observed up to 96 
hours. It means that maximum growth of shoot is 
attained up to 48 hours only (Fig.2). At all the three 
stages of germination i.e. lag, log and constant, 
application of ABA did not show growth of shoot 
length. The root/ shoot ratio represented 
histographically reveals gradual decline with the 
advancement of time (fig 3). This indicates that 
ABA does not favor seedling growth, however 
HICO-110 R favour the seedling growth. 
Some of the phenol derivatives produce 
significant elongation of the roots and shoots (Maiti 
1993). Caumarin, hygroxycinnamic acid, juglone 
and pyrocatechol inhibit germination but P-
hydroxybenzaldehyde and P-hydroxybenzoic acid 
are not effective. The lack of inhibitory action at 
higher concentration indicates that some of these 
chemicals do not exhibit a high allelopathic 
potential (Williams and Hoagland 1982). Katkade 
et al, (1983) reported that application of 500 ppm 
GA3 shows highest seed germination. Addition of 
inorganic phosphate to culture medium there is 
more reduction of both dry matter and starch 
contents of seeds, with greater reduction in 
sorghum than that of wheat. (Goyal et al, 1990). 
Table.1. Effect of HICO-110 R & ABA on germination of Sorghum variety M-35-1 
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Effect of HICO-110 R & ABA on germination of Sorghum 
variety M-35-1 
Germination (%)
Sr. 
No 
Treatment Germination (%) 
1.  Control 94.00 
2.  
HICO-110 R 
(1g/L) 
88.00 
3.  
HICO-110 R 
(2g/L) 
68.00 
4.  ABA (10ˉ4 M) 60.00 
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Table 2: Effect of HICO-110 R and ABA on root and shoot length and root/ shoot ratio in Sorghum var. 
M-35-1. 
Sr
. 
N
O 
Treatme
nt 
48 h 72 h 96 h 
Root 
length 
(Cm) 
Shoot 
length 
(Cm) 
Root/ 
shoot 
ratio 
Root 
length 
(Cm) 
Shoot 
length 
(Cm) 
Root/ 
shoot 
ratio 
Root 
length 
(Cm) 
Shoot 
length 
(Cm) 
Root/ 
shoot 
ratio 
 1 Control 3.12 1.82 1.71 4.22 2.58 1.63 4.54 3.86 1.18 
 2 
HICO-
110 R 
(1g/L) 
3.62 1.92 1.88 4.98 2.38 2.09 6.2 3.86 1.61 
 3 
HICO-
110 R 
(2g/L) 
3.6 1.9 1.89 4.42 2.32 1.9 5.96 3.64 1.64 
 4 
ABA 10-
4 M 
3 1.18 2.54 4 1.98 2.02 4.52 3.36 1.34 
 
The volatile compounds such as 3-pentanone and 
3-methyl-1-butanol also stimulate germination in 
sorghum (Bradow & Connik 1988). ABA is known 
to promote leaf senescence & permeability of root 
to water (Grossmann & Hansen 2001) our results 
are also in support of this. A causal relationship 
between ethylene, ABA & the inhibition of shoot 
growth was established by molecular dissection of 
target pathway using inhibitors and biosynthesis, 
tomato mutants defective in hormone synthesis 
(Hensen & Grossmann 2000). The occurrence of 
endosperm weakening prior to radical protrusion in 
mature tomato seeds was shown by Groot et al 
(1988). Our experiments showed that endosperm 
weakening process is stimulated by G.A and 
inhibited by ABA. 
Conclusion:   
The application of HICO-110 R and ABA 
does not favor seed germination. Seed germination 
which was considered completed when radical 
protrusion was inhibited both by HICO-110 R and 
ABA. Application of HICO-110 R stimulate root 
and shoot length where as ABA inhibited the same. 
Inhibitory action of ABA appears to prevent 
endosperm weakening and there by inhibit seed 
germination and seedling growth. The stimulation 
of root and shoot length due to HICO-110 R can be 
correlated with rapid elicitation of the formation of 
second messengers which probably act on plasma 
membrane to produce the second messengers to 
move rapidly throughout the plant resulting in 
stimulation of growth and water uptake. 
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